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ABSTRACT 

The objective of this project is to produce a device, which will generate alarm signals for 

certain levels of sound input. Such a device will act as a security alarm in environments 

that are meant to be quiet. In such environments any sound generated will trigger the 

alarm. A very important feature of this project is that the sensitivity of the device to 

sound can be varied providing a wide range of applications. To detect sounds a 

unidirectional moving coil microphone was employed. The input signals are amplified 

and passed through an oscillator and mixer latch, which combine to produce a desired 

alarm output. After the hectic processes of design construction and rigorous testing a final 

product was arrived at which achieved the objectives of the project. 
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CHAPTER 1 

INTROD!JCTION . 

The importance of security in our day-to-day life can never be over stressed. This is even 
, 

more emphasized in the technological improvements in all spheres of life including 

breaking of security systems. Most cases of robbery and theft could be attributed .0 low 

or no security level. Sometimes a breach in considerable security systems could also 

assist intending offenders. The losses accrued as a result of tlrese lapses coul~' be of large 

proportions inflicting serious hardship on the victims. A~ a result huge sums of money 

are therefore spent in tightening up security around valuable possessions as well as 

developing and updating security devices to meet modern threats. 

In the world today security device' come in different forms, with different configurations, 

and of varying complexity levels. They are however all bound by one basic concept. 

They consist of In input, a processing unit and the output. The input embodies 

transducers or sensors capable of electronically representing or d'efining th~ stat~ of a 

position in a place. The transducers are of different varieties. Transducers are devices 

designed to convert one form of energy to another. The initial energy (input) could be in 

form of infrared radiation (heat energy), sound energy, light rays etc. The transducer in 

most case,s converts to ,electrical energy. The detection of intrusion is achieved by the 
• ! 

interruption or production of the",[orms of energy (input) stated above. Such detection 

goes along with a partictlar electrical sign~1. The signal is linked to an electronic 



processing unit for translation and specific response ,or output. This usually comes in 

audio and or light alarm. Some security systems go as far as generating a feedback action 

to attack the offenders. This action though as far as security systems are concerned is an 

act of sci f-dcfcnse. 

This project is no exception as it follows the same trend. It is a SOUND ACTIVATED 

SECURITY ALARM UNIT. At the input is a sound transducer (usually a very sensitive 

microphone), which converts a specific level of sound energy into corresponding 

electrical signal. The signal is first amplified before being used to trigger both light and 

audio alarms. 

The· design incorporates quite simple and recent electronic component~·. A ·single 

integrated circuit (IC) is used to amplify the weak output generated by the microphone. 

Also a group of complementary metallic oxide semiconductor (CMOS) integrated circuits 

arc used for logic control and a very important in the triggering on of the alarms. The 

alarms are powered by Metallic Oxide Semiconductor Field Effect Transistors 

(MOSFET) for a high degree of flexibility. 

Noise radiation and false alarm pose great challenges in the design of the system as they 

could easily affect the output therefore reducing the reliability of the device. To minimize 

the effect of noise radiation passive filters are incorporated into the design. A provision is 

also made for adjusting the sensitivity to allow for considerable sound before the device 

responds. 
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This device is designed to excel in quiet environments where any considerable noise 

could well imply intrusion. It is thus suited for banks, supermarkets, stores, etc. which 

have sections that suit that description. Such environments are of low noise levels and the 

device would respond and trigger the alarms whenever the noise level goes considerably 

high (possibly due to forceful breaking and or intrusion). 

The merits of this design are not far fetched. It is obvious from the design that low power 

consumption electronic devices are used and in limited number. This achieves great 

economy. Also limited or simple technical experience is required for the construction and 

operation 'of the device. However this device only act~ as a security device where sound 

is involved. Its sensitivity also has to be carefully set to achieve the desired result and 

avoid false alarm. 
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CHAPTER 2 

2.1 LlTERATllRE REVIEW 

An American manufacturer. Edwin Hohl1es who manufactured hoop skil1s in New 

England in the nineteenth century is cred ited with inventing the first burglar alarm. He 

had a number of other busincss interests as well. and by the early 1850s Holmes had 

becomc involved in the manufacture of electric alarms. He developed what can be 

considered the first electric home burglar alarm system: a bell that rang if a door or 

\\ imitm \\ as opened. II is experi'ence as a skirt-maker was useful in solving some of 

lhe lechnicalproblems involving eleclrical wire. He installed the first of his alarm 

systems in Boston on February 21. 1 RSR. 

The success of Edwin Holmes was limited due to the crude nature of the al1 of 

electronics at that lime. All manners of such design were attributed to 

electromechanical technique. Electrical or electronic devices of that lime were of low 

performance and reliability. But, their attempts were quite of great importance to the 

present development in electronic designs. 

In late 50's. the invention of solid-state semiconductor devices in Bell Laboratories 

greally increased the performance of electronics. One of the evident changes was the 

drop in overall cost or the increased economic importance of control and security 

devices. 

It is quite clear that any form of alarm follows the principle of control; some is 

required to trigger the alarm 011. The first record sound electronic control was in 1957 
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when a group of engineers developed the Zenith "Spaee Command," a wireless 

remote control using ultrasonic \\laves. High frequencies sound was used for 

controlling domestics electronics especially television. Later, that technology was 

provided lor sound related security system . 

. 2.2 THEORITICAL BACKGROllND 

The project is based on the use of sound energy in activating an electric alarm. This is 

just one of the many methods of achieving one and the same aim. 

The other useable mediums inclt!de: 

inli'a-red radiation 

II 111 icrowave 

III WII'C 

iv laser 

or all. sound activation provides quite an economic method. It is really a passive 

design. The device only listens' to surrounding sound. It involves no transmission. 

Sound is therefore of great importance to this particular chapter. Microphones are 

related to the sul~icct in the sense that they serve as transducers that convert the sound 

into corresponding electric energy lor useful operational aims. 

2.2.1 Sound EnCl'gy 

Sound is a disturbance of mechanical energy that propagates through matter as a 

wave. Humans perceive sound by the sense of hearing. 
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n, "(llll1d, \\l' l'ol1ll1lonh Illcan thl' vibrations that travel through air and can be heard 

h\' humans, However. scientists and engineers use a wider definition of sound that 

incluues low and high frequency vibrations in air that cannot be heard. and vibrations 

that travel through alt lorms of matter. gases. liquids and solids. The matter that 

supports the sound is calted the medium. Sound propagates as waves of alternating 

pressure, causing local regions of compression and refraction. Particles in the medium _ 

an: displaced b) the wave and oscillate, 

As a wave. sound is characterized by the properties of waves including frequency, 

\\ d' l'kllSth, pcripd, ,1I11plitIiLil' ,\Ild velocity or speed, The scientific study of sound is 

cl1kd :lC(~li"t ic<; 

Noise and sound ollen mean the same thing; when they differ. a noise is an unwanted 

sound. In science and engineering. noise is an undesirable component that obscures a 

signal. 

Sound b perceived through the sense of hearing. Humans and many animals use their 

ears to hear sound. but loud sounds and low frequency ~<;>unds can be perceived by 

other parts of the body through the sense of touch. Sounds are used in several ways, 

1110st notably 1'01' communication through speech or, for example, music. Sound can 

also be used to acquire information about the surrounding environment in properties 

such as spatial characteristics and presence of other animals or objects. For example. 

bats use echolocation. ships and submarines use sonar, and humans can determine 

spatial information by the way in which they perceive sounds. 

The range of frequencies that humans can hear is approximately between 20 Hz and 

20.00(l Hz. This range is by detinition the audible spectrum, but some people 
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(particularl) women) can hear above 20.000 Hz. This range varies by individual and 

generally shrinks with age. mostly in the upper part or the spectrum. The ear is most 

sensitive to frequencies around 3.500 Hz. Sound above 20,000 Hz is known as 

ultrasound: sound below 20 liz as infrasound. 

The amplitude of a sOllnd wave is specified in terms of its pressure. The Illllnan ear 

can detect sounds with a very wide range of amplitudes and a logarithmic decibel 

amplitude scale is used. The quietest sounds that hUl1lanscan hear have an amplitude 

of approximately 20 ~IPa (micrnpascals) or a sound pressure level (SPL) of 0 dB re 

20 pPa (often incorrectly abbreviated as 0 dB SPL). Prolonged exposure to a sound 

pressure level exceeding 85 dl3 can permanently damage the ear and sometimes 

resulting in tinnitus and hearing impairment. Sound levels in excess of 130nbsp; dB 

are considered upward of what the human ear can withstand and may result in seriolls 

pain and permanent damage. At very high amplitudes. sound waves exhibit non-linear 

etlccts including shock. 

rhe project involves any rorn~ or sound energy that is capable of energizing a 

microphone .A particular response is achievable with a critical signal level from the 

transducer. 

2.2.2 Microphone 

1\ microphone. sometimes called a mlc (pronounced "mike"), is a transducer that 

converts sound into an electrical signal. Microphones are lIsed in many applications 

such as te\cphones. tape recorders. hearing aids. motion picture production, live and 

. n.:curded audio engineering. in radio and television broadcil.sting ,and ill computers for 

recording voice. The invention of a practical microphone was crucial to the early 
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development of the telephone system. Emile Berliner invented the first microphone on 

r-.larch 4. I R77. hut the lirst usel"ul microphone was invented by Alexander Graham 

Bell. Many early developments in microphone design took place in Bell Laboratories 

In all microphones. sound waves (sound pressure) are translated into mechanical 

vibrations in a thin. flexihle diaphragm. These sound vibrations are then converted by 

\ariuus methods into an electrical signal which varies. ;in voltage amplitude and 

fi'equency in an analog of the original sound. For this reason, a microphone IS an 

a(llu~ll( \\ <1\ e lo vultage mllLiulation transducer. 

2.2.3 Microphone varieties 

In a capacitor microphone. also known as a condenser microphone, the diaphragm 

acts as one plate of a capacitor. and the vibrations produce changes in the distance 

between the plates. Since the plates are biased with a fixed charge. the voltage 

mainlained across the capacitor plates changes with the vibrations in the air. 

Capacitor microphones can be expensive and require a supply. They are attributed to 

high-quality sound signal and arc nm-\' the preferred choice in laboratory and studio 

recording applications. An electret microphone is a relatively new type of condenser 

microphone invented at Bell laboratories in 1962 by Gerhard Sessler and Jim West, 

and often simply called an electret microphone. An electret is a dielectric material that 

has been permanently electrically charged or polarized. 

A dynamic microphone. a common type which is incorporated into the project, holds 

a small movable induction coil. positioned in the magnetic field of a permanent 

magnet. is attached to the diaphragm. When sound enters 'through the windscrecn of 

the microphonc. the sound wave vibrations move the diaphragm. when the diaphragm 

vibrates. the coil moves in the magnetic field. producing a varying current in the coil. 
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The principle is exactly the same as in a loudspeaker, only reversed. Dynamic 

microphones are robust. relatively inexpensive. and resistant to moisture, and for this 

reason they are widely used on-stage by singers. They tend to have a poor low

frcqucncy response. which is advantageous for reducing handling noise as a vocal 

mil:. but tends to exclude them li·otn other uses. The device provides a suitable choice 

fnr t he project in term pf cost an\1 pcrformance. 

2.3 THE PRINCIPLE OF OPERATION OF A TYPICAL SOUND 

ACflV ATED SEClJRITY ALARM 

Sound activated alarm is mainly used lor security purposes. An alarm is triggered on 

whenever an unacceptable sound or noise is detected. Therefore. it is applicable for 

expected silent locations, especially during night time. Any sound activated alarm 

requires a sound transducer to convert related sound energy into corresponding 

clectric signal The leading electric signal is weak and rcquires an audio amplifier lor 

reasonable workable resulting signal .This signal is defined to interact with a logical 

circuit which consists of digital units. The logic circuit triggers on an alarm whenever 

a critical input level is detected. The alarm is held on through a latch or memory 

technique. So that. the cause or the alarm is assumed present despite the fact it is 110 

more. The alarm is often manually or timed automatically triggered off based on 

complc'\ity and usage. 
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CHAPTER 3 

DESIGN AND CONSTRUCTION 

3: t INTRODUCTION 

Li"e every engineering work this design consists of different sections working in 

Ilat"mony to produce a desired output. These different sections will be discussed 

according to their order of appcarancc ill the functioning of the general circuit. To 

achic\'e a level of simplicity the general circuit will be split into 2 units: 

The power supply unit 

Thc alarm circuit 

3.2 THE POWER SUPPLY UNIT 

For this design and many others the operation of the power supply unit affects that of 

every other section in the design. This explains why it is being treated as a separate unit. 

Below is the block diagram of the power supply unit. 
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I"rom ,\C mains 

Stcp 

; Down Rectifier Filter Regulator r----. 
! transformer 

5v DC regulated output 

FigJ I Rlock Diagram of the Power Supply Unit 

Farh scction or sub unit of the power supply unit forms a block in the above diagram. 

The first section 111 the operation of the power supply unit is the transformer, which 

receives a 220v supply from the AC mains. The transformer steps the voltage down to 

l2v before passing it on to the rectifier section. At the rectifier section the AC supply is 

n:ctilied to DC with somc high lI'cquency components. At the filter section the high 

fi'cqucncy components are filtered out leaving thc DC components at the oulput of the 

lilter. This liltered component thel; passes through the regulator, which keeps the output 

at a constant magnitude DC voltage (5v). which is fed to the alarm circuit as the power 

supply source. Each section or sub unit is further discussed in detail below. 
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3.2.1 Step down transformer: A transformer is a device consisting of two closely 

l.:Ouplcd coils (primary and secondary) with an AC voltage applied to the primary 

appearing at the secondary with a voltage multiplication pr~portional to the turns ratio of 

the transformer and a current multiplication inversely propOltional to the turns ratio of the 

transformer and a current multiplication inversely proportional to the turns ratio. The 

following equation governs the operation of a transformer: 

Ns := Vs =112-
Np Vp Is 

Where. 

--------------3. I 

Ns = No. of secondarv turns. 

Np = No. of primary turns. 

Vs:= Voltage developed in secondary coil. 

Vp = Voltage developed in primary coil. 

Ip = Current developed in primary coil. 

Is -: Current developed in secl:ndary coil. 

In the operation described above power is conserved. 

nUl' III Ihe high crficiency of transformers (output power voitage very nearly equal to the 

input power) step up transformers give higher voltage at lower current. Also worthy of 

note. a transformer with turns ratio .n. increases the impedance by n square and there is 

very little primary current if the secondary is unloaded [1]. 
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Primary 
Coil. 

Secondary 
Coil. 

Fig.3.2 Transformer representation 

The basic function of transformers in electronic circuits is that of changing the AC line 

\'()Ita~l' In ,I value useful for the ·circuit. They also isolatc thc elcctronic device from 

actual connection to the power line, because the windings of the transformer are 

electrically isolated from each other. 

PO\\ er transformers (meant for usc from 220v power line) come in enormous variety of 

secondary voltages ranging from 10 to 50volts with current rating of 0.1 to Samps. The 

transformcr chosen for this project is a 220/12v, 500mA step down transformer. This 

stems from the fact that certain components of the circuit use up to 12v. 

3.2.2 Thc I'cctificr circuit: Recti fication is the process whereby an ac voltage is 

converted to DC voltage. The circuit connection that docs this is called a rectifier. This is 

one of the simplest and 1110St important applications of diodes. 

/\ bridge rectifier is employed for this design. 
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The IN400 I diode was chosen because it is very suitable for rectification purposes. 

The function of this section is to rectify the AC input to DC though the output still 

contains some AC components. 

3.2.3 The filter section: The filter is usually an electrolytic capacitor with a value enough 

to. suppress the ripple voltage of the supply to the barest minimum. 

(liven the desired ripple voltage the following formula is used to calculate the 

capacitance of the capacitor: 

c = I/( 2 * r6 V) --------------------3.2 

Where. 

C = capacitance of the capacitor. 

6. V = ripple voltage .. 

F - i\(' ~upply frequency (50Hz in 'this case). 

The capacitor chosen should have a ripple voltage tolerance of at least 20% [1]. For this 

reason a 2200~lF capacitor was chosen with a voltage rating of 25V. 
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peal to peak ripple 

~ 
Output from filter under load. 

Fig.3.3 Output waveform of rectifier and filter 

3.2.4 The regula'tor: The regulator section performs the function of giving a constant 

regulated Dc output from the recti lied DC voltage input. The 7805 regulator is employed 

to give an output of 5V. This is due to the fad that most components in the circuit can be 

powered using a 5V DC supply. 

A LED indicator is included in the power unit to indicate power supplied to the 

circuit. 

3.3 THE ALARM UNIT 

This unit is also divided into sub units or sections as shown in the block diagram. 

15 



Input Audio Sensitivity Input 
transducer amplifier control Icontrol 

-. .. .. 
latch 

Audio Mixer Audio 
alarm latch Alarm 

oscillator , 
I 

Fig.3.4 Block diagram oflhe alarm circuit:· 

The operation of this unit starts with the input transducer, which receives sound input 

from the environment and converts it into electrical signals. These signals are amplified 

by the audio amplifier in the second section. Two variable resistors form the sensitivity 

control. These resistors can be adjusted to regulate the sensitivity of the input transducer. 

Ihe -Ilh ~cctioll is the inputicontrol latch, \\hich maintains a signal sent to it in order to 

keep the alarm ringing. Once there is a signal input the latch transfers this to its output 

and maintains this output state until the resct button is pressed. The oscillator receives the 

output from the latch and produces two outputs at pins 3 and 6 ( one at higher frequency 

than the other). The outputs or the oscillator arc combined by the mixer latch tu give a 

desirahle alarm signal. 
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Each sub-unit is discussed in detail below. 

3.3.1 The input transducer: A transducer is a device, which converts one form of 

energy 10 ,mother. In this desigli it is desired that sound energy be converted into 

eleotrical energy. which will be used in the circuit. The transducer employed to achieve 

Ihis is a microphone. 

~ hasic properties must be considered when choosing a microphone. 

Impedance: This is total opposition to alternating current and it is important that this is 

closely matched to the input impedance of the amplifier it is being used with for efficient 

power transfer. 

Directional sensitivity: This is the responsiveness to sound commg from different 

directions. A microphone may produce larger voltage output for sound coming from 

certain directions than sounds coming from other directions. 

Frequency response: This should cover the range of20l-Iz to 16.5KHz, which is the audio 

frequency range. In addition the microphone sensitivity should be the same for all 

frequencies "ithin the same range. 

With these three properties in mind the 6000h111 unidirectional moving coil .microphone 

was used. An added advantage if this microphone is that H can be used at the end of a, 

considerable length of cable without the need of amplifiers, being a moving coil 

microphone [2]. 
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J.-'.2 The amplifier staJ?;c: This section is built around an LM386 CMOS operational 

amplifier. This section performs the function of amplifying the signal from the 

microphone to up to 200 times the original value. 

The LM386 performs this task when connected as in the circuit diagram below. 

8 

I f6PUT 

+lrH'UT 

(j~J[) '--t--- Your 

Fig.3.5 Schematic connection of the LM386 

lhe LM386 CMOS operational amplifier has the following properties: 

I. BallCt} opcration 

2. Minimum external parts 

3. Wide suppl) voltage range 

4. Low quiescent current drain (4mA) 

5. Voltage gain from 20 to 200 

6 (irnund referenced input 

7. Available in 8pin MSOP package. 
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r-------------------------------~------~~v~ 

- INPUT 0-..... -4 

4 L---< ..... __ .. ________ .... _ ... _ ... ____ .... ___ .... -<> GIlD 

Fig3.6 Internal circuitry of the LM386 

3.3.3 Sensitivity control: This section performs the function of varying the sensitivity of 

lhe Inicrorhollc to sound inputs. This is achieved through the use of two variable resistors 

(21<0hl11 and I Kohm). Increasing the resistance decreases the sensitivity of the 

microphone and vice versa. 

3.3.4 The latch stage: This section receives the amplified signal from the amplifier and 

maintains the signal unti I the reset button is pressed. This ensures that the alarm keeps on 

ringing until attention is drawn. 
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This section is huilt around the CD4013B CMOS dual type nip flop. The CD401313 dual 

type flip flop is (l monolytic complementmy metal oxide semiconductor (CMOS) 

integrated circuit constructed with Nand P channel enhancement mode transistors. 

"'DD 

., I." : ......... 

CD4013e 
FUNCTlONAl OIAGRAM 

Fig.3.7 Functional diagram of the CD4013B 

l'lip !lops an: hasically l11emory circuits. They have the ability to remember previous 

occurrence. Once triggered and a low signal is applied at both the RESET and SET inputs 

the nip flop maintains the previous state of the output until the set input goes high. 

Un Iy one Ilip flop is used in this design. Tht: reset hutton is thus connected to pin 6. 

Some features of the CD4013B include: 

I. Wide supply voltage ninge 

20 



2. High noise immunity (typically 0.45VDD) 

.~. I.ow power TTL I) I. 

01 ~. 14 '-'00 

or 2 13 02 
CLOCK. 3 1 2 Q2 
RES[Tt • I I CLOCK l 

O. S 10 RESET 2 

S[Tl 6 9 o Z 
VSS 7 8 SETl 

Fig3.X Terminal assignment of the CD4013B 

3.3.5 The oscillator stage: The output from the collected at this stage by the oscillator, 

which produces 2 outputs at different frequencies. 

The oscillator design is huilt around the CD4060B CMOS integrated circuit. The 

C 040608 is a 14-stage ripple carry binary counter. The counters are advanced' one count 

on the negative transition of each clock pulse. The counters are reset to zero state by a 

logical 1 at the reset input independent of the clock [4]. 
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OUI2 

OUTl 
'e 0--------, 

05 
5 

012 
1 

013 
2 

014 
3 

.~~~~~----~~--~~--~~--~~----~--~ 
06 = PIN 4 08 = PIN 14 010 = PIN 15 Von = PIN 16 
07=PIN6 Q9=PINI3 Vss = PIN 8 

Fig.3.9 Logic diagram of the CD4060B 

PIN ASSIGNMENT 

Q12 1 • 16 VOD 

C1:3 .~ 15 010 i. 

Q14 3 14 08 

06 4 13 09 

05 5 12 RESET 

07 6 11 CLOCK 

04 7 10 OUT 1. 

VSS 8 9 OUT2 

Fig.3.IO Pin assignment of the CD4060B 

Some features of the CD4060B include: 

1. Wide supply voltage rangl' 
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Iligh noise immunity 

3. Lo\\ power TTl, compatibility 

4. Mediulll speed operation (XMllz typically at VDD= 10V) 

). Schmitt trigger clock input. 

hlr the oscillator design thc following were implemented: 

R2 ccc 2*R I to I O*R 1 , considering this a value of 33kohm was used for Rl and 

IOOKohm for R2. 

2.f= ___ --'-___ = 13 .2khz 
2 .. ~*RI*(,1 2.3* 330()()*O.OOI P 

fl(fpin3) = 13.2k = O.8057Hz 
21\14 

12(fpin6)= 13.2K= 103.1251Iz 
21\7 

F I and F2 are the frequencies of the output of the oscillatoL . 

3.3.6 Mixer latch: At this stage the outputs from the oscillator are mixed (combined) to 

produce an alarm signal which goes high and then low repeatedly. This section is built 

around a 40138 CMOS dual type flip flop. 
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3.3.7 The audio alarm: This is thc'output stage and consists of the speaker circuit and its 

transistor drivcr. The siren circliit is designed using an 80hm, 1 watt speaker driven by a 

-'~f)~()() tr.m<;i<;tnr The output from (he mixer latch is connected to the speaker. 

12V(+) 

I watt, 80hm speaker 

I Koll"1ll 

2SD400 

Rh 

Fig. 3.11 Connection of the Alarm output 
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CIRCUIT DIAGRAM OF A SOUND ACTIVATED ALARM 

Fig. 3.12. Circuit Diagram of a Sound Activated Security Alarm 
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CHAPTER 4 

CONSTRlJCTION AND TESTING 

4.1 CONSTRlJCTION 

The sound activated burglar alarm circuit was first sim,4lated on multism electronic 

workbench to ascertain its functionality. All components were then mounted on a vero 

board as in the circuit diagram. 

I Ill: po\\l:r supply unit was lirst constructed on the vero board since the flow of current 

into the circuit is the first step towards achieving any positive results. 

The components were positioned on the board by poking their leads through the holes 
.. .. 

from the opposite side of the copper tracks. All comflonents were placed befot\: 

soldering. This permits better judgment and connection linkage between the components: 

IlltL'gratl:d circuits \\CIT inserted into Ie sockets 10 prevent damages to the Ies. 

The construction was carried out using the following equipment 

I. Soldering iron 

'1 Sucker 

3. Soldering lead 
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4. Digital multi meter. 

1·01' the construction the rollm",ing components were used. 

I. 220V/12V. 500ml\. transformer 

..., Plug and cord for connection to AC mains 

3. Switch for mains 

4. Diodes for rectiller 

). no) regulator 

6. Red LED for power indicator 
, 

7. Matrix hoard 

8. Microphone (unidirectional 6000h111 impedance) 

9. Variable resistors:( a) one. 2Kohm. (b) one, lOKohm 

10. Resistors: (a) two. 10Kohm. (b) two, 1 Kohm, (c) one 33Kohm, (d) one, 

100Kohm 

II. Capacitors: (a) 100~IF. 16V, (b) 1000~IF. 16V, (c) l~lF, 16V, (d) two, 471lF, 

116V. (e) 2200~lF. 25V.( I) ceramic. O.OI~lF, (g) ceramic, 0.022IlF, 

(h) ceramic 0.001 pF 

12. 4. I N400 1 diodes 

13. Integrated circuit chips: (a) LM386 low signal amplifier, 

(b) 2, CD4023B dual type flip flop, (c) CD4060B ripple carry binary 

counter. 

14. Onl' loudspeaker Rnhm. 1 wall. 
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15. One 2SD400 transistor 

I (). ('opper wires 

".2 PRO.mCT CASING 

The entire circuit is houscd in a bbck plastic casing for the major reasons of resistance to 

stain and portability . 

. \ppropriale holes were made on Ihe casing ror power cable, switch, power LED, and 
I 

reset hutton. Holes were also made at the side close to the transfonner to provide 

ventilation. 

~.J TESTING OF TilE CIRClllT 

The testing of the circuit was done at every stage of the construction with each block 

tested individually. 

The power supply unit was ~ested using the digital multimeter. A power off test was 

carried out to test for continuity and power on test to check the output voltage level at the 

transformer and regulator. This unit functioned well when tested. 
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The output voltage of the ampli lier stage was checked uS1l1g the multimcter. The 

.1\lIl,lilil'l \\d~ thl'I\:,tI'tL-r Cllnnccll'd ttl thc speaker via a 47~tF capacitor and tested for 

output sound from the microphone. 
.' 

The entire circuit was connected and a sound of high intensity made. The siren sounded 

to confirm proper functioning of the latch and oscillator stages. 

The sCllsiti\'i ty of the microphonc was varied usmg the two variable resistors and a 

variation was noticed in its response to sounds for each setting of the variable resistors. 

:\ standard scltmg. \vas settled for with the following response to different sounds at 

di fferent distances. 

Table 4.1 Alarm sensitivity for different sound intensities 

--_. 
-~---

ACTIVITY MAXIMUM DISTANCE (cn:t) 

f-- ----------

Snapping or fingers, 10 

Clapping of hands 100 
I 

.. .. _--- ----"-_ . 
1 Banging of a door 300 
, 

From the results tabulated above it is obvious that this design will excel in the 

environments it is specified for. 0t an increased sensitivity the alarm can sense slight 

movements within 4-l11eter radius. 
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CHAPTER 5 

CONCLUSION 

5.1 CONCLUSION 

The aim of this project right from conception is to produce an alarm output on.a speaker 

fl'nm sClund inruts picked up at the input. 

After considerable time spent- on analysis, design, and construction a. final product was 

arrived at which was tested with the following results. 

Table 5. I Alarm sensitivity for different sound intensities 

ACTIVITY MAXIMUM DISTANC·E (em) 

-."--~ r--. ~-----

I Snapping or lingers 10 

I 
~ -_._---.---

Clapping of hands 100 

Banging of a door 300 
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From the results above and considering the added advantage that the sensitivity of the 

, 
I microphonc can he varicd. thc abO\c is achieved. 

" 

I he entire project is therefore a huge success. 

5.2 PROBLEMS ENCOlJNTERED 

In the course of this project the following setbacks were encountered. 

I. Erratic power supply, which considerably slowed down the pace at which the 

work was carried out ' 

2. Unavailability of components at close proximity. 

3. Dul' to time constraints some attractive Features could not be added to the project 

such as light alarm and battery alternative for power supply. 

5.3 RECOMMENDATIONS 

This project like every other engineering work is not without room for improvements. 

A light alarm can be incorporated to act as added signal in dark environments: 

J\ radio based transmitter and receiver circuit connected to both the microphone and the 

other parts of the alarm could be incorporated. This would enable the microphone to be 
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separated fro\11 the rest of the circuit. The microphone can therefore be placed in the area 

to he protected and the alarm circuit placed at another location where the sOllnd would be 

heard. This also provides a certain level of portability. 

;\ multi channel amplifier with connections to several speakers can also be introduced to 

provide alarm signals at different locations. 
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